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Abstract 
The aim of the study was to determine whether education of thermodynamics course of chemical engineering with foreign 
language was a problem in SuleymanDemirel University, and if it was, collaborative working could be a solution of the 
problem.Totally forty-two students participated in a course either in English or in Turkish. At the end, both of them divided into 
two parts for collaborative or individual working. Course and assessments showed that taking this course in English was 
problematic since students do not feel themselves relax, thus decreasing the success of the class nearly 12%.  The successes of 
collaborative worked-assessments of both classes were the same proving that decrease observed in English section can be 
suppressed by collaborative working.  
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1. Introduction 
Several universities have been associated in nearly whole cities of Turkey. Some of them have been educating 
students with foreign language. Since new departments of those universities have lower grades than others, the 
levels of the students are not the same as those. This difference especially occurs in departments educating with 
foreign language. Chemical engineering is one the main department of engineering. It depends on three subsections 
called thermodynamics, reaction kinetics, and transport phenomena. The most hardly understandable part is known 
as thermodynamics since its contents are generally the newest information for students. The sources of chemical 
engineering education like books, articles, references etc. are all in English.  
Cooperative learning, working together in small groups, was found to be effective in enhancing the participants’ 
understandings (Acar&Tarhan, 2008; Gijlers& de Jong, 2005; Mori, 2002; Slavin, 1987). Several advantages of 
cooperative working has been stated in the literature: it supplies permanent learning since participants learn through 
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their interactions with others (Vygotsky, 1981), it positively affects motivation when high-achievers work together 
with low-achievers in a small group (Gage & Berliner, 1992), they feel good about making a contribution to the 
group members (Kirik&Boz, 2012), it establishes conditions leading to a conceptual change, they sometimes have to 
deal with conflict due to increased questioning and criticism (Limon, 2001; Brown &Palincsar, 1986; Hatano, 
1982), students find the learning process enjoyable and valuable (Ormrod, 1999; Pintrich&Schunk, 1996), working 
cooperatively improves achievement, positive attitudes toward the subject area, improves personal self-confidence, 
independence, ego-strength and autonomy (Vosnidau, 2007; Cohen, 1994; Qin, Johnson, & Johnson, 1995). 
Within this respect, the aim of the study was to evaluate the stage of the problem of learning with a foreign 
language and, if it is a real problem, to determine whether collaborative learning may be a solution to that. In the 
scope of the study, thermodynamics course of Chemical Engineering Department of SuleymanDemirel University 
was chosen due to the following reasons: a) Chemical engineering education mainly depends on three subsections 
including thermodynamics, reaction kinetics and transport phenomena, b) Thermodynamics always found the most 
hardly-understandable subject by students, and c) The course chosen should be wholly unknown to determine the 
exact differences in understanding.  
2. Method 
2.1. Subjects  
The students of Chemical Engineering Department of SuleymanDemirel University participated in the study. 
Totally forty-two participants were all in the first class of the department. 
2.2. Procedure 
At the beginning of the course, in order to determine his or her English background and level, each participant 
asked to fill the form (Figure 1). In addition, they wrote their opinions about education of chemical engineering in 
English in that form. Those participants were chosen to take the course in English who: 
• Passed the exam of English Preliminary Class applied by our University, and 
• Signed either “writing-reading” or “understanding-speaking” in English as “good” 
After that, all of the participants were lectured on “Properties of pure substances, phase change processes, property 
tables and their usage” either in English or in Turkish depending on the results of Form 1. Same examples were 
solved in the course. At the end of the course section each class divided into two parts again for collaborative or 
individual working. Those participants were chosen randomly, and all of them were asked to answer the same 
questions given in their course language (Figure 2 and 3). 
 
2.3. Evaluation 
All assessment forms belonging to participants in either Turkish or English courses were evaluated. The results of 
individual participants were averaged both for the two courses. The exam results of groups (cooperative working) 
were also averaged in a course independently from individuals.   
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Figure 1. Application form filled by participants before the thermodynamics course 
 
Figure 2. Assessment form of the course in English (both for individual and for collaborative working) 
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Figure 3. Assessment form of the course in Turkish (both for individual and for collaborative working) 
 
3. Results and Conclusion 
The individual success of the Turkish course participants was 88.5, while that for English course was 75.4 (Table 
1). In the other respect, the cooperative worked Turkish groups obtained the same success for those in English 
course. According to the results of the study, it can be said that cooperative working resulted always an increase in 
understanding the concept of thermodynamics. Also, learning thermodynamic in a foreign language was problematic 
since 12% decrease in success was observed.  Considering the opinions of participants written in form 1, hesitation 
of speaking English, and thus asking and/or answering the questions may be the main reason of this decrease. This 
hesitation resulted not to take part of the participants into the educational duration. Thus, nothing can be asked to 
understand the inconceivable points, moreover inconceivable points were not declared. The results of cooperative 
working, either in Turkish or in English course, showed that the decrease in the success of participants can be 
suppressed with this kind of learning style, since the participants do not hesitate to talk each other in English, and 
easily export his/her knowledge.  
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Table 1. Successes observed in classes 
Groups Individual Success 
(%) 
Success of Cooperative 
Working (%) 
Turkish Course 88.5 95.1 
English Course 75.4 94.7 
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